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1. 
Define c(k, p) to be the least positive value of x such that x(x + 1) is a kth 
power residue (modp). We conjecture that there exists a finite number c(k) 
independent of p such that 
c(k P) G c(k) for all primes p. 
Here the equality sign is attained for at least one p, and p denotes (as usual) 
a prime. 
Similarly define d(k, p) to be the least positive value of x such that both x 
and x + 1 are kth power residues (modp). We conjecture that there exists a 
finite number d(k) such that d(k,p) < d(k) for all primes p and there is 
equality for at least one value of p. We observe that 
(9 c(k) < d(k). 
(ii) If d(k) exists then, by (i), c(k) certainly does. 
(iii) The existence of c(k) does not imply the existence of d(k). 
We conjecture that 
(iv) c(k) < d(k). 
In this note is proved that 
c(3) d 8, c(4) ,( 80. 
In [I], “Brillhart et al. record the following (in different notation), 
d(3) = 77 
d(4) = 1224 
(Dunton), 
(Mills and Bierstedt). 
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But d(7) is much greater, 
d(7) = 1649375, 
while 
d(9) > 107, 
d(10) 3 22458303. 
We also note that the special case k = 2 generalizes to assertions on the 
“least positive solution”; for example, 
y2 = (x + aI) *I* (x + a,) (mod ~1. 
In [2], Stephens proved a conjecture that we recently made on this topic. 
2. 
c(3) < 8. 
Let C, , 0 < 01 < 2, denote for primesp 3 1 (mod 3), the class of numbers 
g%‘, [here g is a primitive root (modp)], 
where C, is the class of cubic residues (modp) and consists of ( p - 1)/3 
distinct numbers. 
Case 1. Let 2 E C, . Then x = 1. In this case we could have 
3 E ccl 3 3 E c, 3 3 E c, 
which settles three cases immediately. 
Case 4. Let 2 E C, , 3 E C,, . Then 8 E C, , 9 E C,, so that x < 8. 
3. 
c(4) < 80. 
For a prime p = 1 (mod 4) denote by C,, , C, , C, , C, the following 
classes of numbers: 
C, = the nonzero “quartic” residues module p, 
Cl = cl, 
c2 = g2c, 9 
c3 = CKl, 
where g is a primitive root module p. 
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We introduce the words 
meaning 2 E C, ,3 E C, ,5 E C,, ,7 E C6 . There are clearly 4* = 256 “words” 
in all. 
Consider, for example, the “word” 
meaning 
Then 
1010 
2 E Cl , 3 E co 2 5 E Cl 3 7 E c, . 
48 = 24 - 3 E c, * c, = c, ) 49 E c, . 
So x < 48 for words of type 1010. Similarly x < 80 for all the 256 words. 
In conclusion it ought to be mentioned that similar problems were also 
discussed by Sahib Singh in his Ph.D. dissertation in 1969. 
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